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outlines
1. Production of biodiesel with non-edible oils by 
enzymatic catalysis
2. Utilization of by-product crude glycerol for 
production of 1,3-propanediol 
1. Production of biodiesel with non-
edible oils by enzymatic catalysis
Biodiesel : defined as “a substitute for, or an additive to diesel 
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Catalyst
Chemical approaches (alkali, acid)








Waste water containing acid or alkaline requires extra 
treatment; it has high requirements for oil feedstocks’ 
quality especially with alkali as the catalyst. Much 
water needed to wash product.
The transesterification can be  performed under mild 
reaction conditions and the whole production process 
is environmentally friendly. Reducing the lipase cost is 
the key for lipase-mediated biodiesel production. 
Wash is not necessary. 
It is energy and capital intensive with reaction carried 
out at high temperature and high pressure conditions. 
High temperature 
and pressure
High cost of lipase is the major hurdle to 
the industrialization!
How to reduce the lipase cost is the key point
Maximizing/Extending 
the operational life of 
lipase
Developing new lipases 
or improving the 















































Poor stability and activity of  the lipase should be due to the negative effect of methanol 
and glycerol.   With TU’s novel technology, the negative effect of both methanol and 
glycerol on enzyme activity could be greatly eliminated







Technology demonstration in Brazil 
2011.04 2012.06 
2012.06 2012.08 
2. Utilization of by-product crude glycerol 
for production of 1,3-propanediol
www.biodiesel.org
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How to deal with the by-product glycerol?
We have developed a novel flexible process for 1,3-PDO
production from glycerol or glucose.







PTT (an important 
polyester)
Fermentation 
Technical routes of 1,3-PDO production
Seed culture fermentation flocculation filtration
desaltingconcentrationdistillationPDO
Seed culturefermentationglycerol C. krusei
k. pneumoniae
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Downstream processing of PDO production
DistillationDesalination 
Process simulation  Membrane filtration 
Evaporation optimization 
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A plant with 20 kt PDO is under construction in China；
Technology transfer to foreign markets is under consideration
• More than 40 Chinese patents have been filed and 25 patents 
granted.
• 8 PCT patents have been filed and granted in US, EU, Canada, 
Russia, Australia, Singapore, Philippine, Africa, Japan, etc.
China Ministry of Science and Technology
China National Development and Reform Commission
China Ministry of Education




7th World Bioenergy Symposium (WBS) 
Sep29-Oct 3,  2013







7th World Bioenergy Symposium (WBS) 
September 29-October 3, 2013
Rio de Janeiro, Brazil
Website：http://www.wbschina.com
Sep 29 (Sunday):  Welcome reception
Sep 30 (Monday):  Plenary lectures
Oct 1 (Tuesday):  Session lectures
Oct 2 (Wednesday):  Tour in Rio de Janeiro
Oct 3 (Thursday):  Visit fuel ethanol plant or biodiesel plant
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